The steady-state polarization (or anisotropy) of the fluorescent dye 1,6-diphenyt-1 ,3-5-hexatriene in amniotic fluid samples and the lecithin/sphingomyelin ratio of the samples were correlated with development of respiratory distress syndrome in newborns. We found that clinical samples have a variable endogenous fluorescence that reduces the observed polarization (or anisotropy). This background is a major interference in the assessment of fetal lung maturity by the polarization method. Correction for this interference, by also measuring the blank fluorescence and anisotropy of the sample, provides a clinical tool with a lower coefficient of variation than that of the more time-consuming lecithin/sphingomyelin ratio. 
endogenous fluorescence that reduces the observed polarization (or anisotropy). This background is a major interference in the assessment of fetal lung maturity by the polarization method. Correction for this interference, by also measuring the blank fluorescence and anisotropy of the sample, provides a clinical tool with a lower coefficient of variation than that of the more time-consuming lecithin/sphingomyelin ratio. The clinical correlation for 17 cases of respiratory distress syndrome in a high-risk population (60 births; twins counted as a single birth) indicates that the two methods are equivalent for predicting immature fetal lung status.
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Alveolar surfactant plays an essential role in pulmonary function. Because the chemical composition and hence the physical characteristics of this material change as the fetal lung develops, the chemical composition or the physical characteristics of the surfactant can be used to determine the gestational age of the developing fetus (1) (2) (3) . The physical characteristics are believed to play an important general role in the occurrence of respiratory distress syndrome (RDS) after birth (5) . Because RDS is most likely to occur in infants delivered before 34 weeks' gestational age, RDS is a concern in premature labor or in cases where early delivery is advised, as in severe preeclampsia or diabetes. The primary method used to follow the maturation process is chromatographic measurement of the lecithin/sphingomyelin (LIS) ratio in amniotic fluid (1), a time-consuming (4-5 h), highly technique-dependent assay. However, fluorescence is both a sensitive and accurate tool, and so the fluorescence polarization of a dye 1,6-diphenyl-1,3-5-hexatriene (DPH) in amniotic fluid has been proposed by Shinitzky and coworkers (4-7) as a more rapid test (1 h) for prediction of fetal pulmonary maturity.
Here we report our findings in a clinical study comparing prediction of RDS by the fluorescence polarization of DPH vs 
Materials and Methods

Reagents.
High-purity DPH, all trans configuration, was obtained from Molecular Probes Inc., Plano, TX 75074 (item D-202). We prepared a 1 mol/L solution of DPH in phosphate-buffered saline (phosphate, 50 mmol/L, in physiological saline, pH 7. Amniotic fluid specimens were obtained by amniocentesis within 72 h of delivery and refrigerated until processed by the laboratory. Specimens not processed within 24 h were frozen and stored at -20 #{176}C until analysis. The specimens were thawed and centrifuged for 3 mm at 500 x g, 4 #{176}C, to remove cells and debris, reserving the supernates for analysis. The US ratio of each specimen was then measured as described by Gluck et al. (1) .
Preparation of specimens for fluorescence analysis.
Frozen specimens were thawed and kept on ice. After centrifugation as described above, a sample with DPH and a sample blank without DPH were prepared in separate polycarbonate 13 x 100 mm Falcon tubes. Each tube contained 0.5 mL of amniotic fluid supernate.
For each pair of tubes, we added 2.0 mL of the DPH solution in phosphate-buffered saline to one, 2.0 mL of plain phosphate-buffered saline to the other (blank). The contents of each tube were mixed thoroughly, incubated at 37 #{176}C for 30 mm in the dark, and cooled to 25 #{176}C for 15 mm.
Fluorescence measurements.
The fluorescence data were obtained with a noncommercial polarization spectrofluorometer organized in a conventional T configuration (8) . For the excitation light at 365 nm we used a 10-nm bandwidth. Residual second-order light was eliminated with a no. 7-39 filter (Corning Glass Works, Corning, NY 14830); emission above 415 nm was isolated with matched Corning 3-67 filters. Sample temperature was maintained at 25 ± 0.1 #{176}C by circulating an equivolume mixture of ethylene glycol and water through the brass cuvette holder from a constanttemperature refrigerated water bath. We recommend that the samples be maintained at 25 #{176}C before their fluorescence is measured, and kept in the dark to prevent photodestruction of the DPH. The fluorescence data are collected with the excitation polarizer in the vertical position. This gives emission V parallel to and emission H perpendicular to the plane of excitation. The total fluorescence intensity is obtained from the relationship.
The fluorescence polarization depends upon the intensity difference between the fluorescence parallel and perpendicular to the plane of excitation (V -H). This difference contains the information regarding rotational motion of the probe. A convenient measure of the probe mobility is the fluorescence anisotropy (9):
The fluorescence polarization is a related quantity
The contribution of the blank is easily calculated with the addition law for the partial anisotropies, according to the relationship 
Controls.
Two kinds of controls were used. First, we checked the instrument response by measuring at 25 #{176}C the anisotropy of DPH dissolved in mineral oil (see Results). Second, we prepared two pooled specimens of amniotic fluid, one with a low US target range and the other with a high target range. The pools were centrifuged at 250 x g for 3 mm to remove large debris and assure homogeneity of the aliquots, and then stored frozen in 2-mL aliquots. We used these to assess variations in the day-to-day sample preparation. were twin births, both infants developed RDS, whether or not steroids were administered. None of the mature cases selected for the study were exposed to steroids. 
Results
Specimens
depending on the initial value. DPH incubated with these materials in phosphate-buffered saline becomes strongly fluorescent, so that an increase or decrease in the fluorescence anisotropy of an amniotic fluid sample is not entirely
Fig. 2. Comparison of the change in corrected anisotropy and US ratio values as a function of gestational age
The dashed lines arethe same cutoffvalues for the two methodsas in Figure 1 . A direct, linear correlation between the L'S ratio and the DPH fluorescence anisotropy cannot be made because,as described in the text, the two methods measuredifferent surfactantparameters (symbolsas inFigure1). has been interpreted in terms of a "microviscosity" characteristic of the hydrocarbon portion of the fetal surfactants, by comparison with the depolarization of DPH in a reference solvent of known bulk viscosity. This analogy was extended to the fetal surfactant system from model studies by using mixtures of egg lecithin, dipalmitoyl lecithin, and sphingomyelin.
(We confirmed the polarization results of these studies as a test of our methodology.) However, because the dye probe cannot freely rotate in all directions in the phospholipid environment as it can in a solvent such as glycerol or mineral oil (10, 11) , the concept of "microviscosity" is not a literal analogy. The elegant nanosecond timeresolved fluorescence anisotropy decay studies by Dale et al. ization to properly quantify the risk for RDS. Our study population, having the highest prevalence of disease (28%) of those reported, yielded data that should be helpful in this regard. Our sensitivity and predictive value for determination of RDS are comparable with those in the literature. Our specificity is lower, which we believe is due to the proportionately fewer non-RDS cases in our high-risk population.
Moreover, we find that the clinical US ratio has similar sensitivity (94%), specificity (56%), and predictive value for an immature result (46%) for this same high-risk population. The two mild RDS cases, which would be considered very immature by the US ratio and by fluorescence anisotropy, were both exposed to steroids. Neither method predicted a mature outcome for cases of severe RDS.
In summary, we have evaluated the predictive value of the fluorescence polarization method, specifically for the diagnosis of RDS, and demonstrated several important conclusions: First, there is substantial improvement in the fluorescence polarization measurements when they are corrected for endogenous sample fluorescence. Reducing the data scatter by this correction reduces the number of RDS cases missed, as is clear from Figure 1 . Second, a direct comparison of the predictive value of the fluorescence methodology with that of the clinical US ratio shows that both methods perform equally well; however, the fluorescence approach has the advantages of greater simplicity and speed, and better reproducibility. 
